
1

Research Memorandum 79.2 (~i) 1EV EL ~~

APPLICATION OF LIGHT.ATTENUATING
C) DEVICES (LADS) TO NIGHT RIFLE
c~ MARKSMANSHiP TRAINING

Paul R. Bleda

:4

ENGAGEMENT SIMULATION TECHNICAL AREA

~~

2 ~iriU. S. Army
Research ln~t Itut~ b r  the Behavioral and Social Sciences

- 

DISTRIBUTION STATEMENT A
Approved for public reIeas~~ 

May 1979
- 

Distribution Unlimited ‘79 ~ 1 16 ~55
— ~~~~~~~

~~~~~~~~ - L . ~~~~~~~
-
~~

-—
~~~~~~ -—



- —~~~---‘--~ —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
- ——-

~~~~~

. - -

~~~~~~

--

~

Army Project Number Night Vision
2Q162722A765

(7~ Research M mor3n~~~ 79-2 
/

~PPLICATION OF LIGHT-ATTENUATING DEVICES 
(LAD& TO

‘I  NIGHT RIFLE MARKSMANSHIP TRAINING~

— —

1
7’paui R./Bleda 

_— --

— 

/ I ~ ~i’~ 1 I —

/ .-‘ /
Angelo Mirabella, Team Chief -

Submitted by:
Frank J. Harris, Chief

ENGAGEMENT SIMULATION TECHNICAL AREA

Approved by:

A. H. Birnbauin, Acting Director
organizations and Systems
Research Laboratory

Joseph Zeidner, Technical Director
U.S. Army Research Institute for /
the Behavioral and Social Sciences

Research Memorandums are informal reports on technical research

problems. Limited distribution is made, primarily to personnel engaged

in research for the Arm y Research Institute.

I
/ / ~~~~~~~ 

I . s .

~~~~~ —~~~ 

- .
_

~~~
_—

~
-.-— ~~~ T



- — --——~-- - ——-- —---- ~ - V—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
A~’ } 1, ‘. ‘kt ’ r~ ‘N * 1 1’. I T— i V l ’FNWt l’I N’~

; 0EV 1 CE~ (LADS) TO
- - NI~;uT RIFLE M) K~;Mi~N~ I1I1’ TRAINING

A 1975 study : epol t ed the ~tvve1 oLea ’Itt of I iqht  — at  t.enuat ing de—
vices (LADs) by the U.S. Army Research Inst itute (AR!) . 1 LADs s imulate
night ii luminat ion levels so that ii i ’ i h t  t i a ii In t i  .uid t e s t ing  can be
performed during daylight .

The f e a s i b i l i t y  of using such v~~~~; for aviation and i n f a n t r y
tasks was invest jqat ed at Fort Ruckt’r , Ala. , and Fort Ord , Cal i t .

Fe ~;pe’ct I ye I y .  For the av j atot- .e;k :; , a l~ I ~lt ’ t i ~ ; I t y lens was used in which
t he lower part  was less attenuating than t he’ upper and thus allowed the
pi lot read the instrumentat ion panel and I light insti uct Ions. The
results of t hese preliminary l i t ’ Id t e~;t ~ we~ e l i courag  Lug , because per—

otm,ences  with IJWs a l ~earet1 t he’ ~lt’gt ade~l t o t in ’ same ox I out  as per—
t , i e ~~o~ lu i  tnq actua l Ilight V i n i t u  l i t y  cou t l it  i ot:~; .

This paper reports t h e  resu l t s  of a set t t ’~; ot I ield tests  conducted
at Fot t Jackson , ~; ~~ , that  applied LADs t ni ght t i t l e  marksmanship

L a  ning and t e s t i ng .  This paper a Iso ident it I o~; ot hot  f i e l d  eva lust ions
ot lADs as applied to di f f e r ent  a rmor .intl av iat ion t a s k s .

Since I.ADs were’ designed to s imula te  v a r io w;  levels ot night  i i —
luminat ion for t ra in ing  during the day , it was c i u t ’ I a I to assess the
et t ect  s of d i f f e r e n t  degrees of s imulated darkness oti performance . To

imu late ’  t hese degrees ot darkness , LADs use t n t  ore ’hanqaable l igh t  f i i —
t o t s  that  have optical densi t  ies approx imat i n j  t h e  var ious  l igh t  levels
pr oduced by 1 t f er ent  phases of t he  lunar  cycl e ’ . L) ne ’ put  ~~ st’ ot t he

t o l d  tests at Fort Jackson was t o  ~lot e!mi ne whi  oh opt i cal denc;t  i es
s tmu late d  actua l n i g h t  i i  lumina t ion . A ‘cotni t i o , i l  was to assess the
1’;ycho l0*i ica I t t~ t t ’  l i t  y o t u s i ng  !JU)~ as .i stu t o.1.tt e t o t  n i gh t  darkness.
In this regard , the  per formatice e ’i : l tan ct ’mrnt  derived f rom pr I ot practice
w i t h  LADs was compared t o  t h at  obtained from actual night training along
two d imensions—— inmiediate I r .uis  t or atul  l o n q — t  enu t e t  e t it  t on

FIELD TEST •~~tlLTS

tin u Let ion of Moon Phases

F ie ld  Test I compared the I i t ’  mar ksm,msh p ol c~~npan ies pet form—
i i n j  under e i ther  actual ot s imu Let ed i i  luminat  ion lov e is produced by .1

f u l l , quarter , or new moon . The s l m u l a t e ’tl l ev e l s  ot darkness  wet e

‘Farrel l , J • P. SImu ta t  I ng Nigh t  V i  ,;ua I ~~ i i d t t  ions Our ing the Day
W i t h  L i g h t — A t t e n u a t i ng  Fi it  et s • Behav t o t  Rouo .e t  oh Met hod s .and I t i s t  i i i —

men t~~t tOn, 1’) ‘ft , 7 , ‘
~ ~‘~—S4l



r ~~~~~~~~~~

‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—

~~~~

--

L

created by using different optical densities of LADS. Performance was
measured by the percentage of trainees in each company who qualified
for record. To qualify for record, trainees had to obtain a total of
10 hits out of 20 trials using targets located 25 in and 50 in away, with
at least three of the hits being scored at the greater distance.

Design. Fifteen training companies comprised of males and females
participated in the field test, with five companies assigned to each of
three phases of the moon cycle (i.e., full, quarter, and new). Each
company was divided randomly into five groups. Three groups used LADs
with filters that varied so that .03%, .01%, or .005% of daylight illumi-
nation was provided to the wearer.2 These percentages correspond closely
to actual physical illumination levels that have been measured during
the full, quarter, and new moon phases, respectively. Two additional
groups fired for record under actual nighttime illumination in each of
th. three phases of the moon . One of these two groups was exposed to
targets that had flashing lights to simulate enemy muzzle blasts, whereas
the other group did not have such visual cues.

Results. Table 1 shows the percentage of trainees who qualified
for record in each of the experimental conditions. The performance of
train.*s exposed to simulated full and quarter moon illumination did
not differ statistically. However, companies using LADs that approxi-
mated the new moon phase had a significantly lower percentage of qualt-
ficat ions than did those in the full or quarter moon phases. Thus, the
results show a sharp degradation in rifle marksmanship for the trainees
who wore the darkest filters as compared to the two lighter ones.

A similar pattern of findings was obtained for trainees who fired
at night without the aid of a blinking light on the target. Specifically ,
trainee performance obtained during the full and quarter moon phases did
not differ from one another , but both were higher than those evidenced
during the new moon. Thus, the performances obtained under actual moon-
light closely paralleled those resulting from the various optical densi-
ties of the LADs. In particular , marksmanship was degraded only for
trainees who fired for night record under the darkest simulated and
actual illumination levels (i.e., .005% and new moon phase). Further-
more, there were no significant differences between the percentages
qualifying for record under the three levels of simulated darkness rela-
tive to their actual moonlight counterparts. These results validated
the comparability of the various optical density LADs and actual moon-
light in the specific training environment of the Fort Jackson night—
fire range .

2
Th. illumination level of a bright day is about l0~ (1,000) foot can-
dies (a standard physical measure of illumination). Attenuation by an
order of magnitude of 10—4.5, 10-5.0, or ~~~~~ reduces the luminance
10 that the “apparent” illumination for LAD wearers was either 0.03,
0.01, or .005 of a foot candle, respectively .

2
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Table I

Rifle Marksmanship Qualifications (%) for LADs Field Test I
( N  1 ,523)

Actual Actual
Simulated moonlight moonlight

a 
moonlight without with target

Moon phases with LADS target light light

Full 59 52 53
Quarter 52 60 60
New 37 t 3  65

a — 4 . 5  —5.0  —5 .3
Full 10 , quarter — 10 , new — 10 optical densities .

When flashing lights were used on the targets to simulate enemy
muzzle fire , there were no statistically significant differences among
the percentages of trainees who qualified for record during the three
moon phases. It appeared that the use of flashing lights on the targets
eliminated the decline in performance that ordinarily resulted from the
reduced illumination of the new moon phase.

Training Transfer

In Field Test II, the inmiediate training transfer derived front
simulated night visibility conditions was compared to transfers result-
ing from actual night t raining. An important issue addressed by this
test was whether practice with LADs can be substituted for night train-
ing without a decrement in subsequent niqht performance. Moreover, it
examined the related question of whether any forts of practice (under
simulated or actual conditions) will improve night-fire abilities.

Each company was divided randomly into four groups , all of which
fired an initial 32 practice rounds during the day using the night rifle
f ire technique. In two conditions , trainees received additional prac-
tice either with LADs during day or at night before being tested during 

____

actual darkness. Mother group both trained and fired for record under P
simulated conditions of darkness. In the last condition , trainees did
not receive any night practice before being tested for record with the
LADs. In this experiment , the visibility levels were maintained at o
the full and quarter moon phases during actual night training and test- -~~~~~~~

ing and the quarter moon for LADs (i.e., the .01% filter was used).
Also , there were no flashing l ights on the targets when trainees
tested at night. cents
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Results. Table 2 shows th. mean perc.ntage of trainees who quilt-tied for record in each of th. experimental conditions of Test II .

An initial Comparison was mad, betws~~ the thre, groups that firedfor record after receiving some form of siaul&ted or actual night prac-tice and the one that did not. This was to determin, if the 40 roundsof night training following 32 rounds of day practice (with the night-tire technique) enhanced subsequent performance at night . Analyses revealed that there were no statistically significant diffe rences amongthe four experimental groups. Thus, it appears that any type of addi-tional night—fire practice under either simulated or actual night iliuM-nation levels did not iimnediately improve marksmanship performance abovethe level produced by day practice fire.

Long-T,rm Retention

In addition to imeediate training transfer, the Army is concernedwith Ui. long—term retention and maintenance of combat skills. FieldTest III addressed several important issues related to the retention ofmarksmanship skills over extended periods. One question was whethernight rifle marksmanship skills ar-e retained over time. A related con-cern was th. relative degree of retention according to whether traineesdid or did not receive additional night practice; although additionaltraining does not inisediately improve performance, it may help to main-tain proficiency over an extended period of time. Finally , the fieldtest was designed to assess the comparability of performanc, retentionfor trainees who practiced with the LADs relative to performance bythos. who received actual night practice.

Design. The retention test included only those soldiers who hadparticipated in Field Test II and who still remained at Fort Jackson2 weeks after their graduation from BCT. This subsample included 130soldiers out of the original 468 trainees who had participated in Field‘Feat II. About 7 weeks had elapsed between the initial record firingand the retention test. All per formers fired 60 rounds f or record onthe caine night during a full moon without the aid of prac tice fire ,tar-get lights, or coaching from instructors.

Results. Table 2 gives the mean percentage of participants inthe retention test who qualified for record in each of the experimentalgroups. Analysis of the results indicated that there was a significantdegradation in performance for all groups due to the passage of time.However, this declin, was most pronounced for performers who originallyhad received only 32 rounds of day practice fire without additionalnight training. Furthermore, trainees who had trained and tested withLADs had maintained the same levels of marksmanship skills as those whohad trained and fired for record during actual night.

4
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Tabtt’ 2

Rt fl . M.u ksm~tn~ hi j ~~u~t 1 t teat ions (~~) for LADs
F’tel i Tests I I  .iiid 111

LAD s N t;h t LADs No
r~ ~~~~ • ‘e F r i ~ -t  ~~~~ practice practice
LADs night night  LADs

F t~.1l t e ’;t s  record record record record

Inined j~~tn  ti.instor
(T~~st i i) ‘~ 80 76 80 73

P tcnt (T~’st 34 32 20 7

a
R d  on a simple of 4t~~ t unees.

~n a sub samp lt~ . t  1 W p ar t ic i pan t s .

L ON(Lt~~IONS

~~The f i e l d  test a~ —P~rt--~mekso~~ deinonstrated tha t  t r a in ing  under
t’~~t 1 i & ~i stmulated or actual night illumination levels is an essential
component of marksmanship trainin g . This is because training under
n i g h t  condit t o n s  m a i n t a i n s  marksmanship proficiency at a relatively
higher level across time than does practic ing night r i f l e  techniques
sily luring daylight. Although .t~ii~ tiona l night practice does not urn—

m e d i at e l y  t n t  luence performanc e, it  does a f f e c t  long—term retention.
I~ i view ot the Army ’s concern with maintaining proficiency over time ,
i t  i s important t~~ recognize that ti~~t i n i n q  either with LADs or during
actual night helps to accomplish this goal.

The results of this study show that LADs can be used as an ef-
fective substitute or adjunct to ti- ’in in g and testing during actual
night . This conclusion is based on the similarities in performance of
groups that were trained and tested us ing  LADs as compared to those
that pet f ormed at night . In particular , the comparability in perfor-
mance between these groups was shown for both jimnediate training trans-
fer and long—term r e t e n t i on of marksmanship skills. Moreover , the
various optical densit ie-. of the LADs ’ filters were found to be effec-
tive approximations of the different phases ot the moon.~~This feature ti
of the LADs gives users control over the testing and trai~ing situation .

There are many advantages of using simulated rather than actual
levels of darkness. In particular , LADs alleviate many safety problems
inherent in night training and testing , since individual and group per-
formance is monitored by obseivets who are in full light . Moreover ,

- . L ~~~~~~~~~~~~~~~~~~~~ ~~~~~ - - -
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LADs training allows instructors to make more accurate observations,
evaluations, and corrective feedback of trainee performance than they
can at night . This increased precision could improve training effec-
tiveness. Finally, the use of LADs permits more efficient use of
manpower , since time is not wasted waiting for suitable illumination
levels to occur.

Manhour Saving~

LADs can save manhours in t r a i n i n g  and testing programs in addi-
tion to affording improved safety, evaluative feedback, and scheduling
f l ex ib i l i t y .  The commander of the BCT Committee Group at Fort Jackson ,
COL Anthony Labrozzi , estimated that  over 178 ,000 manhours would be
saved each year by using LADs instead of actual night for rifle marks-
manship training . This figure was derived from estimates of the amount
of Ndead~ time that would be eliminated for both the company and the
cadre by using LADs. Table 3 gives  a more detailed breakdown of this
total manhour savings figure according to the personnel involved. These
est imates are ba sed on the assumption tha t  about 50 ,000 men and women
will receive 7 weeks of BcF t r a i n i n g  at Fort Jackson during a given year.

Table 3

Estimated Yearly Savings in Manhours by Using LADs for Night
Rifle Marksmanship Training and Testing

Training Manhours Range support Manhours

Trainees l55 ,~ 50 Range officer 845

Company commander $45 Ins t ruc tors  S ,070
Executive o f f i c e r  $4S Computer man 845
First sergeant 845 Ammo specialists 1,690
Unit  armorer $45 Vehicle dispatcher 845
Drill sergeants 10,140

Total 168,870 9 ,295

Source: (In. Anthony Labroj~ i , Commander , BCT Committee Group , Fort
3ackson , S.C.

In the BCT training program , 6 hours is allotted b r  the instruc—
tion , practice , and testing of night rifle marksmanship skills. However ,
an average of 3 hours usually is spent waiting for suitable levels of
darkness to occur before record fire can be conducted . This “dead”
time can be as long as t~ hours in summer. By using LADs, the trainees
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~ a:i t i r e  tor :ec~ - x . :  imanediat e l y  ift , r receiving their instruction and
pract ice ‘inc t ime saved can bc used for o ther  a c t i v i t i e s  designated
by the  t iaining company c~~iuni:n1ei Moreover , w i th  LADs the trainees
and cadre a l  ike do nor nave to  keep l a te  noui s that normally result
f r o m  hav i ng more than one company t iain en a g iv e n  night . The manhour
saving s i r e  ica~~il y t r an s l a t ed  i n to  an es timated  t inancial  savings of
just  under S500 ,000. When ce i is ider ino  that  n l y  60 sets of L.ADs , at
.i cost of $2 , 050 , wer e  needed to t r t i n  S0 , OL 1O t ra inees  annually ,  the
i n i t ia l  inves tment  i s  r e p a id  many t imes ove:

Addi t iona l  Applications of LADs

The pot e n t i a l  n i l i t a r y  applications of LADs are much broader in
scope than the  n i g h t  r i f l e  marksman ship app l icat ion  at Fort Jackson .
For examp le , the 1st Tra in ing  Brigade at Fort Knox , K y . ,  currently is
f i e l d  t e .~ on; the t easi b il i t y  of using LADs to t r a in  and test night  tank
driving and the disassembly/assembly of weapons. It is anticipated that
tne nunthe~ ot crit i cal incidents that normally occur during night driver
t r a i n i n g  could be reduced by having t ra inees  wear LADs whi le  accompanied
by a tank commander/ instructol w i t h  t u l l  vis ion . Thus , trainees who
were negotiating the course could be instructed so as to avoid circum-
stances that could result in the ‘deadlining ” of vehicles. Moreover ,
impaired tanks could be retrieved and given routine repair more easily
in daylight than at night , thereby reducing maintenance costs in terms
of man and equ i~~nent hours.

Another appl ica tion of LADs currently being considered is nap-of-
the—earth (NOE) flight training for helicopter pilots. At present ,
safe ty  considerations preclude the t r a i n i n g  of inexperienced pilots to
f l y at treeline altitudes at night . However , the LADs allow the in-
struct ing p i lo t  to have unimpaired vis ion during f l i g h t , which makes
possible the t ra in ing  of n i g h t  NUE . These examples represent only a few
of the potential applications of LADs in a mi l i t a ry  context.

ARI is cont inuing to  develop and evaluate t h e  LADs concept . On
the basis ot current field tests , i t  appears that  LADs could be readily
used to train our military units and to help them maintiin a high degree
of combat readiness. The potential benefits of incorporatinq LADs i n t o
existing or modified training programs is further underscored by the
Army ’s growing awareness of the need for continuous operations under
modern warfare conditions. In p a r t i c u l a r , combat and support functions
would be conducted at all times of day and night and , consequently, under
all illumination levels. In view o t th i s , combat and support personnel
must be trained to rely on reduced visua l cues to perform their cc’ntinu-
otis operation functions successiully. LADs provide a safe , convenient,

• and cost—effective means tor ach iev ing  the goal of a thoroughly prepared
modern Army .

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _- 
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